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(54) LIGHTING SYSTEM 

(57)Abstract: 

PURPOSE: To enable optimum illumination suited for 
a subject for observation to be provided through 
simple operations, even if the optical characteristics 
of the subject for observation are varied. 
CONSTITUTION: This lighting system 1 is installed so 
that the optical axis of its convex lens 11 is at an 
angle 8 to the normal of a part 3a to be observed 
(semiconductor substrate, etc.), with a camera 5 
installed on the light rays reflected by the part 3a. 
When a light emitting part 13 is located on the optical 
axis of the lens 11, bright-field illumination is 
provided. The light emitting part 13 is moved on a ball 
screw 25 by the turning of a control 29, and the 
illumination is changed from bright-field to dark- field 
illumination. When the light emitting part 13 is moved 
toward the lens 1 1 by the turning of a control 37, the 
light from the lens 1 1 is diffused, and when the light 
emitting part 1 3 is set at a focal position, the light 
becomes parallel, and when the light emitting part 13 

is moved away from the lens 11, the light becomes converged. Thus, by varying the position 
of the light emitting part 13, the angle of illumination to the part 3a to be observed and the 
distribution of illumination angles can be varied, and a high contrast image can be obtained 
by adjusting the position of the light emitting part 13 according to the optical characteristics 
of the subject 3. These adjustments may be made automatically by means of an actuator, a 
microcomputer, etc. 
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©i"^ * 9 * v =?4 1\ 5 3 c j: y> wmmmisix 
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*K9<f.rt5 3fi:ttM$iU *8#»1 3 2*&©»jfe© 
ON/OFF* J: WS$/***©WB*fH»-f*. 
[0 0 5 9] fil±©J:5fc«lB8*ixfeJHW86ltft, ttft 
«#3a«Di»fcttbTft*0fcfc*J:3fcl/>Xl 1 

*«±£^Bg^#*7 5£I2M1-6^KJ;!K ftjfift 
gp 1 3 2©ti»fcttfcLfcA^©JHW*iWfl5»3 a 

i: #t S 5. ft^feflt 1 3 2 i±#g#f!i«gB 5 5 ©gf£C 

£oTON/OFF©fl5«£fT'3:5Ci:#T-^ 

&{±l><-3*»©|a^a-fcioT^*^#5CJ:* s ^§ 

* m%t LTWff s c k » * . 

[0 0 6 0] ±BSOfi01fc*Vvt tt* 1 3 2 MU 

v>xi i©#$fi£tt£^37jra£M'-<.6:h.TV'>:5© 

T\ «Ji6ffll 3 24«{)fiFjlT*s V>XllCA*ff 

&#£i$l 3 2 tut l*©^7rWA© 

Si:^©tt!Si3«J^H<tf3l/>Xl l{C^1-S3fc©[S)t 

fe^SBl 3 2 i:U>Xl 1 fc©RB#7-l<-e«to;h.T 
V^n«*B:7-I«KaoT*aUTL*V\ U>X11 

S60!l©<fc-5Ks IB^SPl 3 2£l/>Xfc*fL/T¥fi : {cia 

V>ffl-e$fSb^o £6^ *77-f;tSffib^t5 
^ 7 7^n©#^#£gifi#a>*>K *ffl»fl-cSf 

•5*»6*T*lS<frSEW:£< 

[00 6 1] H7©8BC*5l.>T\ ->+>y^SP5 1 £JSi 

iBSS©&*fc$8#5&^£EBU «*©«&*?* ON 
/OFF-r-SCtJCtU^BBl 32©ON/OFF£ 
fT-5J;-5};:bT&<fc^. 

[0 0 6 2] (Hffi^iJ 5)08 \Z*mi<D% 5 ©JlSgtfiJ 

Kmm&gmm 1 (n 3 > ^skm 3 (0 

5) k<Ott'&**e»*. "T^to^ 03©&K;7:r-i> 
2 3±C N 0 5 © 3 ffl©#g}feg|3 1 3 1 fclBBbfe. ^ffi 
ffes El 3, 5fcH&*j«^Cov\TttHl>#MW*S 

[0 0 6 3] 08©^BC£ftiix »JWB1 3 l©d*> 
© 1 o * & * < o *>©;&•&•£ *3W?-j" 5 C t C J; D 
*Wift**.&ii*i:fctifc, HC#»*y-y 2 3 S# 

[0 0 64] 6)09 )C*ftW<Qm 6 ©|fe&£0!l 



7. 2 1 fcH^ilS. -<-7 2 1 CSHCXt 1 — t>Sg£ 
6 Itmttottbtls X:r-^?K£6 lCtttffeJl&JK 

05 5 6 3 fcigf^SC: fcfc.fcoT;*f l -S>3R£6 1 C# b 

TiMfrra. temzr-ve 5±c«v^^xi/-h6 

^ffifcLti^ &*^S**WP»B7a*««J«.;S*vt 
V>S. 6 7{±U>X1 lC^jS^iSC 

10 BBSnTl^*. ^2 l©±SP!Ctt^gp*;i/^6 

9 tm d «■ it e> n> 6 9 c \mmo%9t3 1 1 4 s 

ESSnTV^*. #8*35 7 10iJHCtt»3fcaiJ7 1*6 
©#£i!£ifc£tfSl!i;mt5 7 3#^-7 2 lfc*i>ftflt6 
tiT^So #8#giS7 l*J:r«fitttE7 3 (±®SP££jilS! 
15 ?££fc©-e&ft«<5fT'fcJ:V<>. J6tictR7 3tt-i>M©gB 
#T-fet&V^ #8*95 7 1 fcV777V-h 6 7 £:©IS 
fciSffcB7 3SrffigbT®^C-rtl«, #g*gfS7 1 

20 [0 0 6 5] #g*S&7 H*#8*h*v-fVn 5 1 Wot 
eft^tu 1 7 1 £#8* ;tl 5 1 KB 

^£:h,$g*SP7 l©»#ON/OFF£&tt#g*38B& 

[0 0 6 6] «±©*$fcBJB-*ftfciWBi«8\ ffift 
25 Sfl#3 a©^H*tb-Cl/>Xl 1 ©**&**£ 3 
J:-3fc8W-*ii, M^3aC ioTHIt$n?.«© 
*tt±fcf$BB^#^7 5#iJB!*ftS. ^*gP7 1*6 
©3fc{±J£ft« 7 3 Sr/ST i7 yu- Y 6 7 ©Iflpgp 6 
7a&jt-3T\ U>X1 lCAftf-TSo -3S^6 3$^ 
30 f^l/T^f-ye 5 k x ggPgP6 7alil/ 

>Xl-r©«IJjRiSlffl±t»i»'tS. WP»6Ta#V> 
XI l©03^±Cifc*fcSW«»aFff3l6tJ:oT«« 
g|5^3a*^*f^n (HSfcSttl-e^-i-) > g8PSI56 7 
a* s l^>Xl l©3fctt±*6St*v«t/iSbT^«©^«: 
35 *fiffiWAtfiWfSIS«-3a*«JH»**l, 
(09£$JM§-t*^T) „ 

[0 0 6 7] P8Pgl56 7 aft2fflfiLhWlt*ii:t J: 
40 1 l©i>tf^^(SIC^l!IT•§«J;^!CUT^J;V^c Sfc> 

pspme* iifwp-y--f x©m*s xi/- h «a 

[0 0 6 8] (HSS01J7) 01 0{C*^©^7©^JS 
45 0J£7F-r„ *Hffifi?Utts 09©vx^Xl/-h 6 7 ©ft 
to -vy^fflffibfefc©"^*. -5-©ffe©«JES 

gP^i±09ffl^|ffi«i;IlIbT-fe!7, l^li«fi£gB^tliiBl 

[0 0 6 9] U>X1 1 7 3 t©WCtt3fcS'+ 

50 '^8 1^-72 lti«$tlt05 0 
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T fMnfcft& nfcftKO»tt4«a*ttt: ft ■» & ») SS# 

ttCSofe 9 tSttftfSffl lfc36**?T*S. 

* v * P 7 -i >\ 8 3 fct ^> + s> # 8 1 <JM%<b%m& 

[00 70] 8 1 b 

<-Ci:*ST-t5. 8 1 hbTLCD£ 

fflV^JS^, LCDfcttj&rffl3fe7-f;i/*5W»§3tl 

[00 7 11 010 C*5V>TS»mSStt^-^ 2 1 K J; 

gS&SH8rf3;fctoCl'>Xl 1 CD^tCDt±5**®i&|^V% 

[0 0 7 2] JiL±©«J5gT\ J53BJ3£a£iSt§?8l5#3 a© 
&iS§lC*fbTl/>Xl l©^«l*s^ec«:%«t-5K:ag 
U «&8I5#3 afc«fcoT£a*SftS{RS©#ffl±K03BB 
J f=A^5 5$g2g-tSCi:t:«t>J3ti' J f s> *8 l©am§ 
SBOiS bfc*§S©lf BJ3* s iE!l?35# 3 a JC*r bTj$*fr£ 

[0 0 7 3] ftis-*y*fflffl&8 4K«toT3fc^>^* 
8 1 ae^g|5^ 2 ^-flJfiiLhCfe 5 «fc o K«8P U «fc ►> aSU 
&!mtoBi<Dm£toit-CWm&& 3 a § z t * 

[0 0 7 4] 01 lfcfc^>i>y* 8 l©aBj3§i58 1 a 
(HI lCIHgTiiVr) ffl^->©«£^1% 01 1 
(a) ~ (1) fcavr£3fc*R©/l*-:'MW*, Z 
tl <b*%i>"r v *8iiJ#PSi5 8 4 KiftWfe^^-^EtSSBK: 

[0075] 01 ifcw-ra«!»8 larto*? 

^Tft*a3ittfi-»jfi«tta:v^ 01 2&01 1 
(f) ©^*-^©»J®«Kfl!*i5*U fcfc^Kv 01 
2©aBJ3S!8 1b > 8 1 ct^t <fc-5C, ^>-^f^8 
l©aB8»rt©«?8 0O-» (m«5 0%) 

#aaf£fcbT*«kv>. &sv>i±awssrt©tftetisb 

[0 0 7 6] ft«i#ft©&©*tt^#fifrfefl!ll*3*i 



£<S< bTSI@5bTfc«fcOi!^ 0 1 2©aHJS&8 1 b, 

8 1 ooiic^aatttb&a^oaaaiTWftci: 

[0 0 7 7] ±i30!lT-«U v*> 8 1 ©&i?t?©tf 

10 [0 0 7 8] fel±©«k-5fc,K*->fc}\ *f*»©*^W 
*qjfrz?&&. -£©fc«K 09©#l©J;'5£v;*;7Xl/ 

15 [ o o 7 9 ] ^ + v & 8 1 fc mmwummm 

d^fea^s a?8gB©*££fc£^T3y£ffi{4B* s £-? 
T<.*di:#fc«. fc&AK, afBStfKV*-*©* 
3 C/bSH»att, ^©ffigli^ * » * 8 1 ©ffiS 
\zt^±K mw&coJz%$&*% <te%t, 3fcfi©t£g 
20 tt» mm.W.7 3©{4B£:fcS. z©J;a(cife#©tee* s 

©X% S£fC|fi7 3 i:*^^ >^8 1 fc©K«d (0 1 0 

[0 0 8 0] ±!3©J:a^iifflt!i;SA s ^'fb-r2.Ci:S: 
25 miZtzi!)^ Wt«7 3S3ti'ts'^8 1(5^ (U 
>X1 1(D) tcEgbT*«fc<,v i©»^> Jti'+f^ 

8 i<o«aa«4i (as^gp) ^aaL^AMAfMEKra 
u aai--s - 1 cft-5©-estfDE^H±©3fcai:«c 
s. zvtztb, jt^-^i'^ffl^aaffl^o^t^Jc.ko 
30 Tifcji&gtf^b-rs^iifc^ >t?iffig»#tj£m 
ffi±C*?)v lfi«c«±©**ffi«i:U>Xl lfc©#? 

So |«WROttII±*S^r»* 1 l&aabfcit{±K;t!l 
«fc J; *)S£«c«±ti5^T*>ftSL$nsfeto^ii©-t»-^ 
35 Xi:brB:*S"vy^©3fcaaa»*t>*S<ftoTb 
*-5*s, -toa^tteMSfciSUTliliEf ix«J:^. 
[008 1] ££01 0Tii*>t'^8 1-^U>X1- 
1 SiSUT^S #s V- >X 1 1 S '&ttiSfC« 7 3 t 
^ 8 1 £'J>&< hfe lttGLkM A tt*dfi*fil 

[0 0 8 2] fciN *6iW7ttrf5ffi©^Xayx^^ 

45 i/>xi i®«usiftat(att-raj:'5fcsta*tu *6 

[0 0 8 3] i:C.5T\ v^^Xl/-h (SUfi^6) S 



T 
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ib/si-*©*^* u>. 

[0 0 8 4] (1) y^^7l/-hi:fcW 
V-i^P, 4>©i:s 
l/-h©tt*<fctt»fcE«U c*ifcJ:»K x-^Xb 

-h%u>xi lctt-rs^sfc-r aetata. 

[0 0 8 5] (2) ttftLEDftS£ttttfi 

jSMftgfc LED ©^^SB L T 4) ¥ff #fc«# 6 *l& 

8&5B?Ctt3fe^*©«f>o£#£D£. bfc# 
•aT, ^LEDrttl/^Xl l(C*Tf 3#j!§i©<4&tf 

fcfflracsagu it:>tt-rssm±© 
[0086] ( 3 ) mmmm^wm. 
v^^ft e>ns©tt^«a^t:*jv>Tt«fc o&n-r 

Sfccat?*** 1 * W*-rff*J:SCttv b 
fe?>< *^5©iK»?SrlK-3feD-#-53.i:* J ^V>. £©£ 

«< bTHgbg<-f S^fctf-eSS. 

7^©K^^ift©(ftgfc*t isXfmm&mm-tz led 

C D © jfc33Mtt«©ft3fe9 £KJ$3 « S:tW8, 

c ©$^«a»©»#© 6 omwtfmm t & 

5£fcft<!8iJ*©$BiS-C&5©TN »*StC»L.Ti6« 

1-**9iaB*®< bTigfgb^<-f S-fc^T-iSSo 
[0 0 8 7]-#, «»©!!□ *(**. fev* » TV- b 

^©©jffli^i-scfctfT-tSo ;nw5'fi'^o«6 
2) cffia-r*. 

[0088] (4) yuj^t&mm 

LED ^©fflg'J^^?^ LEDTb'f-^VXTW 



tfc&S. C©»-&i£«fcKSl^>Xl It© 

W±<DftMtTZZtifiT-ZZo C©h§, 4t;fcK±ffl 
**tM Xtt^jR^OJtH-y-f XJ: !>*&<£*© 

>X1 lh©^CjiADLTt£tfc«&iHS1-tllSU>Xl 
1 fc*feaEV^ffcK±©*«*-f Xtt*»oi:**<*: 
10 -5. **>3A^ **«««at*C*ti«lfi»Ki:**©E« 
*«*tt&«W'f X«£ < & 5« 

[0 0 8 9] *& N 4MRS*aW*5^tE©-»C?BJ(S 
U cn§^SBtl/>Xl lt©IS£BEgbfc!>> Jfc 

15 *, c*ife*«3fe»i:l/>Xl lfcoiBfcMM-ftJil: 
©ffiStfSftoT < s©T*&?i£g-r&. 

[0 0 9 0] (5) 1/>X1 lWPgffliS^ 
20 V>X1 l{±3a^-&t>-a-U>XT-fe-ti5©i£bV>XT-t) 

3 l©5*>b>Xl 1 CD3feM±®»fe*?4>» 

is^« - b-e©tta* s i'>xi i©Bu^ffigc*n«¥ 

25 fT*i) s b>Xl l*e>^SS8^3 at^^tlS. V>£ 
ffigffi!) A 5 * /7 5t*ot*^7t'>X4 A%W± t ffi 

gsftTvafc-rfttk *3t^a.mtm»3^wm 

T-ti&LTVZZttZtliZ. Z<D£%U>*1 1©1M 
Xtt'J>& < t .*» 3 a & An- bft ttfttf* 5)555^. i» b 
30 1/>X1 lffl-y--fX#3 aJ:t>^£V^ *<0fttitt% 
l±3 aC!$lt£;ft,&^:: tt&-l>A>S>T-&S„ 
[0 0 9 1] V>£b>Xl 1 3 a hlHIMX 

35 ^feWKia^aaojfcoafeftv^aw-tf-csscfcfcft 

ti5ltSBg^if©^S|gffl Ofe«i:b>X#»i>£Jg.isSS 
i:b>Xl 1 ©#||S©&-r^i©g;MI) S?*^b, c© 
ASIBHC^^-r^TS^^ 3 a©£«£RStfe § « 
40 «td{cu>Xl lffiPl^tnSJ;^, E5fc43V^ 
TMU 3 0 l^Bt?Iif^B^$gHS^b> 3 0 2tf««ff 

45 [0 0 9 2] (6) #©©{£® 

^^o S*:^ffl^alBffl©Bt?Sif©*A ^ *^»^^i^ 
50 M(c#&<>&3. 
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[0093] ($mm 8)013 \±*m8<Dmzmw.n 
mm Yjmmmo&xm&tittrmmz 

[0 0 9 4] 013JC£^Tv *^x-A7 5iiy 

A7 9* s aS^^f$tlTV^?. (fe!T> r?-£j i: 

„ £xwn7 5±CtifiS«^7 5 a#tt2ft, 
U V-U 7 9 ©JSSSKtt 2 Afilf Cfitg&iWBffiiZJ 
^§7 9a*s^^nTVN2.„ 
[0 0 9 5] <7-^(±^$&*-fe-y V8 lfitJRtt^tls 
5^^:p-A (H^#f) ^©MeS«Mltk:<fc-?T'J> 

# ?i>-& 7 9 zmmztixi th-ztis ^ 

-v8 3±fcgfcg$ft?>. *^-i>8 3t!±ffig&#>tr 
>8 3 atflfctitttt&ftTij!^ 'J>^l/-AfflW 
g 7 9 a*M£g&ii&t:> 8 3 &lZ{&&tZ £"5 Cffigi* 
tf>£ft?>. Mt^^-^S 3CttSit^ic^»©/Jx?L 

[00 96] 8 3 fe£X- Y#ifr«» 

fei:*.tt9 O&r-om&ZKT, 0°, 90\ 1 
80° , 2 7 0° i:4^|q)t|plg$^^e,nsj:-5t:b 

[0097] £t\ s> 8 3«±>7-^&«-a-rcc 

a#Sg<frJ&£,ft3<, !$BJ#y?x8 5f*ltfcj:, ±I3^5E 
#3 1 ~ 7 ©<Arft*>©{?PJ3gg#JS Dtttf £>;h,TV> 5o 

g±t&ttftfcf, *^-^8 3£X-Y#16&£^fcj:!S 

[0 0 9 8] -i7x-/\7 5 2p£©£8t)fe8:CCD**7 
5 K Alte fts * 9 5 if & f±U^f ■^•* J X*^Slfflil 
^i!131^M7-NA*$tl^J^7 5 aifimfrmZti 
■5. h"5^;Hgfi^g8 7 

^^xmsm&^ {tuh^mm^i 5 a) 
7^8 9^f^na. ^T$fifc7^wi^*-n- 



Klfift^* a-A^-V >V * 9 3 (C ,fc tMN*-3- was 

?\ v >? 9 3 ^\±m&%.mm^-7. 9 3 atf^^nr 

^S. ^--P-K^^l/SA^ffig (C©MT- 

05 tt^ff^g8 7*«*5ffig) ^mbti, mmmm9 it 

3tcJ:oTn-3-K7-N;;i/8 9*sy-f ^yyj—ri 

7 v-a 7 9 ±<Dmfe&mzm<tzti 

£. ^^-n-K^^l/^aSMffigti^^-^S 3©X- 

[0 0 9 9] ^-3~Y5"<)\<fWm. A-n-KU- 
^9 5&S&f)bT, Sfittbtv^fc^Ifc!), MM 
S^g7©^ilS^i;-i!t1-2»* s i:-a*M^b, -Stb 

15 [0100] ^^©y-^ti, *s$n-nt2ifrtA-b 

y 9 7'NiR*fl£ft5o fcSOBu £©{»&# -tr y I- 

8 l^nb-c^j;^ (mi 3 \zmm>$mxmt) . 

[0 10 1] «±©.fc-5fcA-:j-FSfittglg£ffl^ti 

20 ft^-n-Ktcggt-rs, £:v^xf|£giMbt-£>c: 
i#T-g£>, tfc** £xWNi£.Ktt£ft ; fc»J^(ii*) 

mxm&m%b\ m%mw;x-mfrw.z>i>><z)^tnfrx-$> 
o&*s, K^g^^ffl-rs^ -«ts®i^gf*is 

25 cti^ nxhSA^fesnT-fe^fc, mx&is *m 

^e7x-^©*oxxg©-&a<b, SS&<b^i+S_hC*3V> 
[0 10 2] ZZ.X\ ±$&<D&o*^-3-\*&imW 

mt^s©T% -e©^©ioa©-&a^ gi&ft^it-s- 

il^T-g^o ^J^fSv T-feyT'U-XflCC IM (3> 
ta-^CiS^xI) ft, >)i-;v±oSIC^f 
ItS?yK>mrA©ffii, ^x-7N©n<y Vti 

35 #a^S©^b, ^SSItSCWt^ *S14A S 
*«6fc|R!±-f5. *^©^B^gtt s ±12©«k3*^ 
-3- b-Sfi^«gt*V>T, ^agft^ x-^tfSbfcfi 
3i^^^5^©T% i©^B^®^€6ffl-r5Ci: 
£ot ^ x-;\±©^ij^* IEStt^l22> Cttf 

40 T-§ So ^^5^ ±!3^*-3-Ki!if^gii, 

£x-,nCRg£>-!r\ ^©flkffl^7^, -b7;y^t« 

z-wbtmiztmrnx-zzo 

[0 10 3] ^^©^B^gti, ±13/^-3- KftSft 

45 gsgcpge,?\ fc<-M£mmtzz.£vx§%, 
if> **w^st!3^g, ^?->v>mmWs ^e©ffe© 

IStS^g^ttSimg^© «k a £v *^B^©MBg^Sfc <t 

50 *JffiT-tSo 
10 - 
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[0 104] 

T- » « . ^»©3te*«ftt<&*5 » < 1 -3 

©^fb^-tsfetotx #S^s *f*»s 
[0 10 6] Ht*flWtJ:5Sa^S^*fSt)©ai!l 
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[02] ^ffi08>JO«MdHReDS3eBU8B7»«. 
[S3] *«W©*l©iyE^S^-r«W&ET?fe5. 

[05] *^©^3©IS8£«»IS*-r«lSSia^fe5. 
05 [B6] B50SI«tWtsm Y-f *D3>C 

[®7] *ft®<Dm4<Dm&m*7*timm*$>h. 

[08] *^©^5©HSS03^1-WS0?fe5. 
10 IH9] **WcD*6©«K«*wt«»HTf**. 

[0io] *ftw®%7®mmm*m*m®w-?ibz. 

[011] ^i/+-y^©SB^gC©;^->gi!|SS-r0T- 
15 t*So 
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